Objective: To determine the relationship between metabolic syndrome (MS) and socioeconomic level, life style, health status, family history of morbidity, and residence areas. Methods: This is a cross-sectional cohort study. The random sample consisted of users of two primary healthcare units (Unidades Básicas de Saúde -UBSs) in the city of São Paulo -Jardim Comercial (UBS1), and Jardim Germânia (UBS2), a total of 452 subjects. The NCEP ATP III criterion was used to diagnose MS. Weight, height, abdominal and hip circumferences were measured for the anthropometric evaluation. A general questionnaire was used to obtain sociodemographic and socioeconomic data; family history; medical history; behavioral habits such as smoking, drinking, and physical activity. Multivariate logistic regression was used to establish the association between explanatory variables of interest and MS. Results: At UBS1, MS percentage was 56.1%; at UBS2, 34.0%. There was a direct and significant association between MS and age, female gender, race, smoking, drinking, physical activity level, stress, and family history of heart disease and diabetes mellitus. Education level showed an inverse association. Subjects living in a lower socioeconomic level neighborhood had a higher MS risk. Conclusion: The results suggest that the morbidities that compose MS are a serious public health problem in that population.
IntroductIon
Metabolic syndrome (MS) has turned into one of the greatest challenges in public health these days. Estimates show that 20 to 25% of the world adult population possibly has MS, which raises the risk of death by two times, the risk of a heart attack and stroke by three times, and the risk of developing type 2 diabetes by five times [1] [2] [3] . As a result of new life style characteristics, the population is growing obese, which contributes to alterations of the neuroendocrine mechanisms involved in controlling body weight, thus increasing MS prevalence 4 The varied consensus on MS criteria result in many different prevalence estimates. Nevertheless, a MS increase is observed in industrialized and developing countries. In population studies, it is estimated to affect between 20.5% and 26.7% of adults in the United States [5] [6] [7] [8] . Other authors report a prevalence from 19.8% to 24% in Europe 9, 10 . In some areas of Brazil, the prevalence is found to be between 18% and 30%, with MS occurrence being more evident in older age groups [11] [12] [13] [14] [15] .
Other population studies report a prevalence for Mexican, American, and Asian populations ranging between 12.4% and 28.5% among males and from 10.7% to 40.5% among females [16] [17] [18] . In a cross-sectional population study conducted in Novo Hamburgo, RS, Brazil, MS prevalence was 50.3%, applying the NCEP ATP III diagnostic criteria. The progressive increase in MS prevalence occurred in both genders, with a higher prevalence among females, for whom the percentage was 57.1%, while 36.5% was found in males 19 . In a population study in Vitória, ES, MS was identified considering parameters defined by the First Brazilian Guideline for Metabolic Syndrome Diagnosis and Treatment, which was based on the criteria defined by the National Cholesterol Education Program's -Adult Treatment Panel III (NCEP -ATP III) 20 . The overall MS prevalence in the study sample was 29.8%, with no gender differences in individuals aged 25 to 64 years 14 .
In the period from 2004 to 2005, a study with a cohort from Pelotas, RS, of individuals born in 1982, found a MS prevalence of 5.9% by the NCEP ATP III criterion. Among men, BMI (overweight and obesity) was associated with MS. Among women, family income and education level were inversely associated with MS; overweight and obesity increased MS risk 21 . As in population studies, those conducted in specific groups of patients having diabetes, hypertension, and dyslipidemias as cohorts that require care in primary healthcare units, found the prevalence to be quite variable, ranging from 27% to 87% [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] MS is also associated with low education level, social inequality, social isolation, psychosocial stress, dietary patterns, physical activity, drinking, and smoking 34 .
Insulin resistance, abdominal obesity, hypertension, and low HDL-cholesterol levels are considered MS-defining factors. Genetic inheritance, physical inactivity, age, a proinflammatory status, and hormone changes can also have a determining effect, but their role can vary, depending on the ethnic group 34 . The current study assumes that lifestyle and quality of life are key factors in determining MS and can provide a basis for intervention programs. Thus, we aimed at finding a relationship between MS and the users of two primary healthcare units in the Southern area of São Paulo, each of them having different socioenvironmental profiles.
methodS loCation
The study was conducted at the Local Health Department of the city of São Paulo, Southern Regional Health Coordination, Campo Limpo Health Supervision, in two primary healthcare units: UBS in Jardim Comercial (UBS1) and UBS in Jardim Germânia (UBS2), where all study steps phases were developed.
These neighborhoods were intentionally chosen as a sample consisting of unique socioeconomic profiles in order to capture the effect that different lifestyles would produce on MS: Jardim Comercial has a low socioeconomic level population and a poor environment, many streets are not paved, there are many alleys, part of the population has poor sanitation, with areas of the neighborhood displaying open sewage and garbage dumped in inappropriate spots. In Jardim Germânia, middle class and lower middle class predominate, the environment has a higher quality, there are water supply, sewage service, public transportation, and other resources, such as paved streets, private schools, and developed commercial establishments, including a shopping mall.
DeSign This is a cross-sectional study in an adult representative community sample that considered the proportionality of the two UBSs. This is a part of the Metabolic Syndrome and Stress Study in the population registered in two primary healthcare units located in the Southern zone of São Paulo.
SaMPle
A database was designed from the hard copies of the medical records of families registered in the UBSs, covering all individuals aged 20 years and over.
The subjects were selected via ticket sampling, according to a sample plan stratified (neighborhood) by conglomerate (families) into two levels: 1 st level, the family; 2 nd level, the individual.
The number of families to be ticket sampled in each UBS was calculated in proportion to the family size. In each UBS, the families were selected by a simple random process. In each family, a user was also selected by a simple random process.
According to the defined sampling plan and considering an estimated total MS prevalence of 22% and an accuracy level of 5%, the sample size was 592 users: 342 in area 1 and 250 in area 2, representing one individual in each registered family. 140 individuals (23.6%) did not join the study, most of them being males. However, the service user profile was maintained and consisted mostly of females.
inCluSion anD exCluSion Criteria Both physically disabled and unable to walk patients, as well as pregnant and nursing women, were excluded.
ethiCal iSSueS
All selected subjects were informed about the study and those who agreed to participate were given a written informed consent statement to sign, according to the CNS (National Board of Health) Resolution 196 of October 10, 1996 .
The project was submitted to and approved by the Thus, we adopted these criteria in our study.
CliniCal anD bioCheMiCal inquirieS
The selected individuals were convened through an invitation letter by the Health Community Agents in every microarea where a selected individual could be found. The patient was offered the opportunity to choose the date and time for his/her interview.
The interviews for application of the questionnaire, physical measurements, and blood collection were performed in the two primary healthcare units by the study author and her team, consisting of students of psychology, nutrition, physical education, and nursing, as well as a psychologist. The interviewers were properly trained in the Nutrition Outpatient Clinic of the Centro Universitário Adventista de São Paulo between March and April of 2008. Nursing assistants from both UBSs participated in data collection (blood pressure measurement), after being instructed to use the blood pressure measurement procedure recommended by the V Brazilian Guidelines of Arterial Hypertension 37 . As the interviews were performed, the study objective and its relevance for Public Health were elucidated, and the patient's agreement to participate was recorded by an informed consent statement. Throughout the interviews, the subjects were granted a statement justifying their absence from work in order to participate in the study.
The data collection took place in two stages. In the first stage, the following tools were applied: The second stage of data collection consisted of sample collection for blood chemistry tests. The patients were instructed about the required 12-hour fast.
StatiStiCal analySiS
An association between the explanatory variables of interest and metabolic syndrome was established by multivariate logistic regression analysis. The explanatory variables of interest were age (20- 2 ), stress (yes/no), race (white, mixed race or black, Asian), family history of hypertension (yes/no), family history of heart disease (yes/no), family history of diabetes (yes/no).
The SUDAAN statistical software was used, incorporating the sampling plan structure into the analysis, as this sample had a stratification and conglomerates.
The univariate logistic regression between the explanatory variables above and MS was calculated, aiming to identify which variables would be a part of the univariate model.
The significance level adopted was 5%. The statistics with a p-value ≤ 0.05 were considered significant.
-Adjustment of models in logistic regression -Chi-square test for likelihood -2 log value change.
The critical (significant) p-value in the ultimate model must be < 0.05. -Hosmer Lemeshow test: a good model adjustment is indicated by a non-significant chi-square value (at least p > 0.10).
Either the presence or the absence of multicollinearity was tested in every model by employing multicollinearity diagnosis criteria.
reSultS Table 1 shows that most subjects were females: at UBS1, the percentage was 67.4% and at UBS2, 59.2%. The age group most represented was the 40-49 years for both genders at the two UBSs, 26.4% and 21.4%, respectively.
Regarding the years of education of the study population in both groups, UBS1 and UBS2, elementary level predominated, 81.5% and 78.1%, respectively. UBS1 had higher values for illiterates, and UBS2 had higher values for secondary and higher education. Most subjects were married or lived with a partner.
Based on data of family income between 1 and 5 MW, 66.4% of the subjects from UBS1 and 57.8% of subjects from UBS2 were observed to live on this income. On the other hand, UBS2 had more subjects (9.1%) with a family income higher than 10 MW. By comparing the families living with less than 1 MW between the UBSs, a higher percentage can be found from UBS2. The survival strategies between neighborhoods are assumed to be different, i.e., at UBS1, families may be favored by social projects, e.g., a family subsidy (bolsa-família), among others.
At UBS1, there was a higher percentage of non-white subjects participating in the study. Lower income and education level were also observed.
Concerning behavioral habits, similar values were found at both UBSs: smoking at UBS1, 17.7%; at UBS2, 18.2%; alcohol abuse at UBS1, 6.0%; at UBS2, 4.8%.As for the classification of physical activity level according to WHO criteria, UBS2 had different percentages than UBS1 in almost every level, evidencing sedentarism. According to the IPAQ/VIGITEL criteria, the majority of population in both UBSs had high indexes of inactivity, 87%. Table 2 shows the number and percentage of people with metabolic syndrome, stress, obesity (BMI) and family history of hypertension, heart disease, and diabetes.
The percentage of subjects having MS is 56.7% at UBS1 and 34.0% at UBS2. Overweight was higher at UBS2, 41.2%, and obesity was higher at UBS1 (39.6%). High stress prevalence was found for both UBSs: 56.9% at UBS1, and 85.6% at UBS2.
Approximately half the study population had family history of hypertension, heart diseases, and diabetes.
A univariate model was initially designed to find out the associations between MS and the proposed variables. Variables suitable for entering the multivariate model showed a p-value ≤ 0.05. They were successively and sequentially added to the multivariate model by testing the presence of interaction. Changes in the OR magnitude over 10% are generally indicative of confounders (Table 3) . Table 4 shows associations between MS and sociodemographic, socioeconomic, and biological factors.
Subjects in the 50-59 age group were 8 times more likely to have MS (OR = 7.779; p < 0.001) and those in 60-69 age group, 11 times (OR = 10.945; p < 0.001). The extremes -the youngest and the oldest individualshad lower chances. Females were 1.8 times more likely to have MS (p < 0.001). Non-white were 1.3 times more likely (p < 0.001), compared to white people. The education level was inversely related (p < 0.001).
As for behavioral habits, smokers were 4 times more likely (p < 0.001) to have MS, compared to non-smokers. Regarding the alcohol abuse risk factor, the association was also significant (OR = 1.459; p < 0.001).
In turn, living in the poor neighborhood with a low socioeconomic level -UBS1 -means having 2.3 times the risk for MS (p < 0.001).
Living a stressful life significantly raises the risk for MS (p = 0.006) in subjects from both neighborhoods.
Associations were also significant for individuals with a family history of hypertension and diabetes (p < 0.001 for both variables).
Inactivity and a low level of physical activity significantly raise the population risk for (p < 0.001) MS, when compared to moderate and high levels of physical activity.
In association evaluations, the waist-hip ratio was removed from the models due to the multicollinearity with the abdominal circumference. According to IPAQ and VIGITEL criteria, physical inactivity values were higher and similar in both neighborhoods. But they were not entered into the multiple regression analysis, as they revealed very high descriptive level (p).
dIScuSSIon
This study supports the findings showing a close relationship between social and psychosocial factors, family history of diabetes, hypertension, heart disease and the metabolic syndrome. It suggests poverty is a risk factor for MS, as a direct and significant association was found between this morbidity and education level, socioeconomic level, and place of residence.
Similar results were found in a population basis study from Vitória, ES, Brazil, revealing MS prevalence according to socioeconomic stratification. In class A, the prevalence was 29.6% for males and 17.9% for females, whereas, in classes D and E, the prevalence was 25.3% for males and 38.7% for females. In this analysis, classes D and E were merged. There was a trend of increased MS prevalence in lower socioeconomic strata. This increase was due to the class influence on MS distribution found in females, since the presence of women with MS was twice higher in classes D and E (38.7%) than in class A (17.9%) 14 . Lidfeldt et al. 34 , also found an association of MS with low education level, social inequality, social isolation, psychosocial stress, dietary patterns, physical activity, alcohol abuse, and smoking.
Regarding the race effect on MS, studies are inconclusive; in this study population, poor areas are assumed to have a population with a low level education, concentrating a larger number of non-white, mixed race, and black individuals, thus showing a higher MS chance in nonwhite people.
In a cross-sectional study conducted in a population subgroup in Salvador, BA, Brazil, a self-definition of race (white, mixed race, black) and the ATP-III MS criterion were used. The general MS prevalence, adjusted for potential confounders, was not different among white (23.3%), mixed race (23.3%), and black individuals (23.4%). In multivariate analysis on the association between race and MS (white individuals = reference group), being afrodescendent, among men, was a protection factor, whereas this tended to be a risk factor among women 43 . In a study by Salaroli 14 , conducted in Vitória, ES, Brazil, the economic class effect on MS prevalence distribution was observed as seemingly unrelated to the influence on education level. In men, the education level did not affect the prevalence. In women, despite the significant Table 3 -Univariate analysis between metabolic syndrome and socioeconomic risk factors Document downloaded from http://ramb.elsevier.es, day 13/10/2018. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.
effect on the education level (p < 0.05), no regular trend of prevalence was observed as a function of this factor. MS prevalence was similar among different ethnic and racial groups. Physical inactivity was higher at UBS Jardim Germâ-nia, and this may be attributed to the kind of occupational activity of the residents in this neighborhood, since they have a higher education level, compared with the residents in Jardim Comercial and, therefore, their occupational activities would be less strenuous.
The population in Jardim Germânia is likely to have better means of locomotion than that in Jardim Comercial, as well as activities that require less physical effort. Florindo et al. 44 , in a prevalence study among São Paulo population, evaluated physical inactivity and found a high prevalence related to locomotion, followed by leisure time, work and household activities 44 . Increased physical activity and reduction of body weight greater than 5% of the starting value acted favorably on every MS element 37, 39 . The alcohol abuse risk, evaluated by the CAGE questionnaire, was positively associated with MS. Lima et al. 45 analyzed the alcohol abuse risk in workers at an oil refinery. They found a higher hypertension risk in CAGE-positive subjects compared with abstemious or CAGE-negative subjects.
Smoking was positively associated with MS, thus confirming the findings by Koster et al. 46 in Diet and Study, a follow-up (1996-2006) with 237,868 participants, covering six states in the United States. The authors found that smoking was strongly associated with abdominal fat deposition. These two factors, when in combination, increased the risk of death from diseases such as cancer, coronary artery disease, cerebrovascular accident, diabetes, pulmonary emphysema and kidney disease by five times.
Another important finding from this study regards the higher overweight prevalence in Jardim Germânia, likely resulting from the high physical inactivity found. However, obesity was more prevalent in Jardim Comercial, possibly due to the obesogenic environment and conditions of life.
It is important to point out that several determinants resulting from poverty comprise MS etiology, such as prior malnutrition and obesogenic environments, in which highenergy foods prevail due to their lower cost 47, 48 . Neumann et al. 49 , in a study on eating patterns in the city of São Paulo, register that fruit and vegetable intake is restricted to the population of areas with higher socioeconomic and education level.
This study also confirms the importance of genetic factors for MS etiology. Family history of hypertension, diabetes mellitus and heart disease were found to associate significantly with MS.
Obesity, hypertension, hyperlipidemia, and high blood glucose raise the risk of developing diabetes and cardiovascular disease, and this factor combination comprises MS. The early identification of MS characteristics offers the opportunity for lifestyle interventions, prevention, and treatment. The early adoption by the whole population of lifestyles of health maintenance, such as healthy eating habits, physical exercises, smoking cessation, blood pressure management, and weight loss can reduce metabolic risk factors 2, 3, 20, 34, 50, 51, 52 . Stress showed a highly significant relationship with MS. Further studies on psychological factors associated with MS are of fundamental relevance for a more comprehensive understanding of this disease.
Under stress, the hypothalamo-hypophyseal-adrenal system is activated, leading to higher cortisol production, with increased fat deposition in the abdomen 53, 54 . Excessive stress can bring countless consequences to the individual, his/her family, the company he/she works for, and the community where he/she lives, including, but not limited to a decrease in productivity, anxiety, depressive mood, mental fatigue, apathy, and diseases -such as arterial hypertension, diabetes, and obesity, among others. Life quality is compromised. [54] [55] [56] The results of this study can be applied to groups where conditions found are similar and where the characteristics identified in the study population can be reproduced. It points to the importance of healthcare services acting upon the need for activities related to mental health.
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